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Muon (g-2)
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Muon (¢-2) in SUSY

* SUSY contributions from Chargino-Sneutrino and Smuon-Neutralino loop

2 2
a M, a M,
. SM EW 1 loop . MSSM, 1 loop : X tanp
n M3, T ME, gy

* SUSY can easily explain anomaly : upper limits on EW super partner masses



Electroweak MSSM at LHC
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*  EW sector may be hiding the key to new physics.

) [GeV]

\Y)

1

m(

700

600

500

400

300

200

100

July 2019 ATLAS Preliminary ¥s=8,13 TeV, 20.3-139 fo'

- w5 9) =2 Im(x0) +m(EE 701

[ o R

m o N

— & 5 RS

I \// :.‘ A Y

[ N \

L /(\Qq,:: = .

: @\st g \ \

I P 'y 1\

| : Y . .

- 4 |

[ : "~ |

. e N\ [

I o ] 1

— oA “ i

o ’ ! < ‘ :

/7 i 1

A2/ 1 '

Z | Ll N e L . . L
200 400 600 800 1000 1200

m(%;, %) [GeV]

All limits at 95% CL

= =« Expected limits
— Observed limits
~*T~0 .,
X1 Xz via

1 21+3|

arXiv:1509.07152

A

arXiv:1803.02762

T Ao via

s e
arXiv:1509.07152

arXiv:1908.0821

T /v, 21

arXiv:1407.0350

arXiv:1708.07875

~y o~ ~i~0 .
X1 X1/Xy X Via
)z /9, 2t

arXiv:1708.07875

*  Modest production cross section, mass bounds from the LHC comparably weak.

*  May show up elsewhere : DM experiments, (g —2), ..




EW Ga_ug 11NOS Masses and mixing determined by U(1) and SU(2) gaugino masses M,,

M, and Higgs mass parameter pu.

. / W? Mass X 8
Neutralino 50 @ — m
-
H 50 LSP in RPC

DM

/ W= Mass 1
b
Chargino Diag. ~+

\‘Hi ){5

uld

FOUR PARAMETERS ﬁ Ml? MZ? U, tanﬁ




Sleptons

Slepton Mass Matrix

2
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First two gens. mj ~ my, myp ~ Mgpg



(Classification based on DM nature

Relic
Abundance
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Correct abundance under-abundant

Qrvi? = 0.120 + 0.001 Qrvh? < 0.120 +0.001
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Bino-Wino Bino (Slepton Bino (Slepton Co-
Co-ann Case-L) _ann Case-R)

Higgsino Wino

under-abundant DM requirement follows the (g-2) preferred mass region.



Analysis flow

SuSpect
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GM2Calc
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MicrOMEGAS
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CheckMATE

—» Spectrum generation

—> (8—2), @2loop

—p DM observables

—> \HC constraints

Muon (g-2)

Aa, = (25.1%5.9)x 107"

Dark Matter Results

Correct (low) Relic abundance.

Q pih* = (<)0.120 £ 0.001

Direct detection SI bounds from XENONI1T



- ° Drees, Dreiner, Schmeier, Tattersall, Kim ‘13
[.HC searches recasting with CheckMATE e Preiner Sohmeer Tattersal. K
Dercks, Desai, Kim, Rolbiecki, Tattersall 16
Most relevant in our case z
p

Event generation —> MG5_aMCE@NLO Trilepton searches
° ATLAS [1803.02762]
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Showering and hadronization — Pythia8
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Detector effect ~ —» Delphes
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And, Compressed spectra searches.
New analysis implementation



Bino-Wino Co-annihilation
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Bino-wino co-annihilation
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1AM, < < 10M;, 5 < tan 3 < 60.
100 GeV < my, <1 TeV, mi, = mj, .

Upper and lower bounds from (g —2), and

LHC searches ( including compressed
spectrum) respectively.

NLSP mass upper bound around 750 GeV.

EUR.PHYS.J.C 81 (2021) 12, 1114 10



Results in the M0
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Additional LHC bounds come from slepton

searches.

provides important search channel

« Considerable BR for &;(ji;) = v, (v,)

v

Less no. of signal leptons.

EUR.PHYS.J.C 81(2021) 12, 1114

Slepton-pair production —( 2/ + missing E )



Slepton Co- anmhﬂatmn Case-],  (Correct abundance)
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Sle tOn CO-amihilati()n: Case_L (Correct abundance)
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Additional LHC bounds come from chargino
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Hl Sin() and Win(): (Only low relic abundance can be obtained)
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FUTURE DIRECT DETECTION AND LHC CONSTRAINTS WILL
BE IMPORTANT FOR THESE SCENARIOS.

EUR.PHYS.J.C 81 (2021) 12,1069 ™



Future prospects (under abundant DM)
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at future lepton colliders has high hope.
‘Wino and Higgsino Factory’
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https://arxiv.org/abs/2112.01389

DM Direct Detection and ILC- 1TeV complementari

Chargino Coannihilation
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DM Direct Detection and ILC- 1TeV complementari

Slepton Coannihilation (case-L)
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cummary and Conclusions

¢ It is possible to constrain the EW MSSM with the help of indirect constraints
along with the direct collider limits.

* DM and muon (g-2) constraint put effective upper limit on EW SUSY NLSP
masses while LHC limits restrict the mass ranges from below.

* LHC exclusion bound strongly depends on EW gaugino composition. Proper
recasting of ATLAS/CMS analysis relaxes the existing bound.

® Searches at future lepton colliders i.e. ILC (1 TeV) will be conclusive.
 1L.C will play complementary role to future DM DD experiments.

* Contribution to Snowmass paper is ongoing and will be done on time.
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